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Abstract 

The study proves that the outer protons of the atomic nucleus form a 
shell. It determines the chemical properties of an atom because it 
shields the electric field of internal protons. Therefore, it can be 
called a Nuclear Valence Shell (NVS). The full NVS contains 8 
protons. This corresponds to a 4-dimensional space inside nucleus 
with 2 protons in each dimension and explain Octet rule of periodic 


table of elements. 
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Introduction 


The properties of chemical elements are mainly determined by the shell of the 
valence electrons. In each period, the valence shell begins with 1 electron (alkali metals) 
and ends with a full 8 electron shell (noble gases). The elements of the main groups 


form the valence shell. There are 8 elements in each period (Fig. 1) that make up the 8 


main groups from IA to VIIA. 
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Fig. 1. Short periodic table. 
Elements with outer s (green) and outer p orbitales (dark yellow). 


The geometrical properties of these elements are summarized in Table 1. The 
table uses data on the most common isotopes in nature. Various unstable, exotic and 
only artificially obtainable isotopes are not considered. 

The largest radius [2] in each period is for alkali metals, the smallest - for noble 
gases. This also applies to transition metals (Fig. 2). 

Atomic nuclei behave very differently [3], their radius increasing as the number of 


nuclones in the nucleus increases (Fig. 2). 
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Fig. 2. Comparision of Atomic (A) and Nuclear (fm) radii versus number of protons in 
the chemical element. 


The increase in nuclear radius with increasing number of protons is summarized 


in Table 2. 


Table 2 
Increase of nuclear radius (fm) 















































Group |2. period 3. period |4. period |5. period /6. period 

I 0,0711; 0,0610; 0,0354|) 0,0323 
Ul 0,1100} 0,0566) 0,0331) 0,0251) 0,0260 
ll 0,0510| 0,0326| 0,1106) 0,0062; 0,0184 
IV 0,0554| 0,0566| 0,1106) 0,0421) 0,0160 
Vv 0,0968} 0,0713) 0,0554) 0,1197) 0,0663 
VI 0,1350} 0,0722) 0,0427) 0,0045; 0,0272 
VII 0,2044| 0,1043) 0,0234) 0,0653) 0,0408 
Vul 0,0031| 0,00001) 0,0006) 0,0009; 0,0001 








The increase in radius depending on the number of protons in each period is 
relatively constant (Fig. 3). The exception is noble gases, for which growth tends to 


Zero. 
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Fig. 3. An increase in the radius of the nucleus with an increase in the number of 
protons in the nucleus. 
Group 1 is alkali metals, 
Group 8 is noble gases. 
Conclusions 


Each period begins with a sharp increase in radius. For 7 elements in a row, the 
radius increase is practically constant. At the eighth element (noble gases) the radius 
increases around zero. This is the case for all periods. 

From this it can be concluded that the protons in the nucleus are arranged in shells 
and there may be only 8 protons in the outer shell of the atomic nucleus. This 
corresponds to a 4-dimensional space inside nucleus [4, 5, 6] in which each dimension 
can have 2 protons. The protons of the outer shell shield the inner proton field, so their 
effect on the properties of the atom is negligible. Therefore, the outer shell of the 
nucleus should be called a Nuclear Valence Shell (NVS). It determines the valence of 


the atom and explains the cause [7] of the Octet Rule. 
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